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EUROPEAN PATENT APPLICATION 

published in accordance with Art. 158(3) EPC 



(43) Date of publication: 

16.08.2001 Bulletin 2001/33 

(21) Application number: 00954944.5 

(22) Date of filing: 24.08.2000 



(51) imci7: C12N 15/54, C12N 9/12, 
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(86) International application number: 
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(87) International publication number: 
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75340 Paris Cedex07 (FR) 



(54) PROCESS FOR PRODUCING COENZYME Q 10? 

(57) The present invention has for its object to iso- 
late a gene coding for the enzyme synthesizing coen- 
zyme Q 10 side chain synthase from a fungal strain of 
the genus Saitoella and exploit it to advantage for the 
efficient microbial production of coenzyme Q 10 . 
The present invention provides; 

a DNA having the nucleotide sequence shown un- 
der SEQ ID NO:1; 

a DNA having a nucleotide sequence derived from 



the nucleotide sequence of SEQ ID NO:1 by dele- 
tion, addition, insertion and/or substitution of one or 
a plurality of nucleotides and coding for a protein 
having decaprenyl diphosphate synthase activity; 
a DNA which hybridizes with the DNA having the 
nucleotide sequence of SEQ ID NO:1 under strin- 
gent conditions and codes for a protein having de- 
caprenyl diphosphate synthase activity. 



O 

o> 

CO 
CM 



CL 
LU 



Printed by Jouve, 75001 PARIS (FR) 



WEST 



$%astn ; Hi ghl i ghtOn= *** ; Hi ghl i ghtof f =*** ; 
/'connecting via Winsock to STN 



Welcome to STN International! Enter x:x 

LOGINID : sssptal800exs 

PASSWORD: 

TERMINAL (ENTER 1, 2, 3, OR ?) :2 



* it it 


* * 


* it 


it 


NEWS 


1 






NEWS 


2 






NEWS 


3 


SEP 


09 


NEWS 


4 


DEC 


08 


NEWS 


5 


SEP 


29 


NEWS 


6 


OCT 


10 


NEWS 


7 


OCT 


21 


NEWS 


8 


OCT 


28 


NEWS 


9 


NOV 


24 


NEWS 


10 


DEC 


08 


NEWS 


11 


DEC 


08 


NEWS 


12 


DEC 


09 


NEWS 


13 


DEC 


09 


NEWS 


14 


DEC 


17 


NEWS 


15 


DEC 


18 


NEWS 


16 


DEC 


19 


NEWS 


17 


DEC 


22 


NEWS 


18 


DEC 


22 


NEWS 


19 


DEC 


22 



Welcome to STN International 



it it it it it it it it it it 



NEWS EXPRESS 



NEWS HOURS 
NEWS INTER 
NEWS LOGIN 
NEWS PHONE 
NEWS WWW 



Web Page URLs for STN Seminar Schedule - N. America 
"Ask CAS n for self-help around the clock 
CA/CAplus records now contain indexing from 1907 to the 
present 

INPADOC: Legal Status data reloaded 
DISSABS now available on STN 
PCTFULL: Two new display fields added 
BIOSIS file reloaded and enhanced 

BIOSIS file segment of TOXCENTER reloaded and enhanced 
MSDS-CCOHS file reloaded 
CABA reloaded with left truncation 
IMS file names changed 

Experimental property data collected by CAS now available 
in REGISTRY 

STN Entry Date available for display in REGISTRY and CA/CAplus 
DGENE : Two new display fields added 
BIOTECHNO no longer updated 

CROPU no longer updated; subscriber discount no longer 
avai 1 abl e 

Additional INPI reactions and pre-1907 documents added to CAS 
databases 

IFIPAT/IFIUDB/IFICDB reloaded with new data and search fields 
ABI-INFORM now available on STN 

DECEMBER 28 CURRENT WINDOWS VERSION IS V7.00, CURRENT 

MACINTOSH VERSION IS V6.0b(ENG) AND V6.0Jb(JP), 

AND CURRENT DISCOVER FILE IS DATED 23 SEPTEMBER 2003 

STN operating Hours Plus Help Desk Availability 

General Internet Information 

Welcome Banner and News Items 

Direct Dial and Telecommunication Network Access to STN 
CAS World Wide Web Site (general information) 



Enter NEWS followed by the item number or name to see news on that 
specific topic. 

All use of STN is subject to the provisions of the STN customer 
agreement. Please note that this agreement limits use to scientific 
research. Use for software development or design or implementation 
of commercial gateways or other similar uses is prohibited and may 
result in loss of user privileges and other penalties. 
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=> fil .eliz 
COST IN U.S. DOLLARS 

FULL ESTIMATED COST 

FILE 'MEDLINE 1 ENTERED AT 19:09:11 ON 05 DAN 2004 



SINCE FILE 
ENTRY 
0.21 



TOTAL 
SESSION 
0.21 



FILE 'SCISEARCH' ENTERED AT 19:09:11 ON 05 JAN 2004 
COPYRIGHT 2004 THOMSON ISI 

FILE 'LIFESCI' ENTERED AT 19:09:11 ON 05 JAN 2004 
COPYRIGHT (C) 2004 Cambridge Scientific Abstracts (csa) 



FILE 1 BIOTECHDS 1 ENTERED AT 19:09:11 ON 05 JAN 2004 

^COPYRIGHT (C) 2004 THOMSON DERWENT AND INSTITUTE FOR SCIENTIFIC INFORMATION 

/ 

file Miosis 1 entered at 19:09:11 on 05 jan 2004 

^COPYRIGHT (C) 2004 BIOLOGICAL ABSTRACTS INC.(R) 

FILE 'EMBASE' ENTERED AT 19:09:11 ON 05 JAN 2004 
COPYRIGHT (c) 2004 Elsevier Inc. All rights reserved. 

FILE 'HCAPLUS 1 ENTERED AT 19:09:11 ON 05 JAN 2004 

USE IS SUBJECT TO THE TERMS OF YOUR STN CUSTOMER AGREEMENT. 

PLEASE SEE n HELP USAGETERMS" FOR DETAILS. 

COPYRIGHT (C) 2004 AMERICAN CHEMICAL SOCIETY (ACS) 

FILE ' NTIS 1 ENTERED AT 19:09:11 ON 05 JAN 2004 

Compiled and distributed by the NTIS, U.S. Department of commerce. 
It contains copyrighted material. 
All rights reserved. (2004) 

FILE 'ESBIOBASE 1 ENTERED AT 19:09:11 ON 05 JAN 2004 

COPYRIGHT (C) 2004 Elsevier Science B.V., Amsterdam. All rights reserved. 
FILE 'BIOTECHNO' ENTERED AT 19:09:11 ON 05 JAN 2004 

COPYRIGHT (c) 2004 Elsevier Science B.V., Amsterdam. All rights reserved. 

FILE 'WPIDS 1 ENTERED AT 19:09:11 ON 05 JAN 2004 
COPYRIGHT (C) 2004 THOMSON DERWENT 
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LI 87 DECAPRENYL DIPHOSPHATE (3A) (SYNTHASE OR SYNTHATASE) 

=> s 11 and saitoella 

L2 3 L2 AND SAITOELLA 

=> dup rem 12 

PROCESSING COMPLETED FOR L2 

L3 2 DUP REM L2 (1 DUPLICATE REMOVED) 

=> d 1,2 

L4 ANSWER 1 OF 2 HCAPLUS COPYRIGHT 2004 ACS on STN 
AN 2002:888927 HCAPLUS 
DN 137:380999 

TI DNA, cDNA and protein sequences of eukaryotic long-chain prenyl 

diphosphate synthase and their uses for biosynthesis of coenzyme Q9 and 
Q10 

IN Matsuda, Hideyuki; Kawamukai , Makoto; Yajima, Kazuyoshi 
PA Kaneka Corporation, Japan 
SO pct int. Appl . , 64 pp. 

CODEN: PIXXD2 
DT Patent 
LA Japanese 

FAN.CNT 1 

PATENT NO. KIND DATE APPLICATION NO. DATE 



PI WO 2002092811 Al 20021121 WO 2002-JP4566 20020510 

W: CA, CZ, JP, NO, US 

RW: AT, BE, CH, CY, DE, DK, ES , FI , FR, GB , GR, IE, IT, LU, MC, NL, 
PT, SE, TR 
PRAI JP 2001-140977 A 20010511 

RE.CNT 10 THERE ARE 10 CITED REFERENCES AVAILABLE FOR THIS RECORD 
ALL CITATIONS AVAILABLE IN THE RE FORMAT 

L4 ANSWER 2 OF 2 BIOTECHDS COPYRIGHT 2004 THOMSON DERWENT/ISI on STN 

AN 2001-07777 BIOTECHDS 

TI DNA encoding a protein having * ** decaprenyl *** - ***di phosphate*** - 
***synthase*** activity and microorganism for producing coenzyme-QlO; 
production in Escherichia coli using plasmid pNTSai 

AU Matsuda H; Kawamukai M; Yajima K; Ikenaka Y; Hasegawa J; Takahashi s 

PA Kaneka 

LO Osaka, Japan. 

PI WO 2001014567 1 Mar 2001 

AI WO 2000-JP5659 24 Aug 2000 

PRAI JP 1999-237561 24 Aug 1999 

DT Patent 

LA Japanese 



OS WPI: 2001-202937 [20] 
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=> d 1,2 ab 

\- 

*L4 ANSWER 1 OF 2 HCAPLUS COPYRIGHT 2004 ACS on STN 

AB This invention provides DNA, cDNA and protein sequences of long-chain 
prenyl diphosphate synthase from schizosaccharomyces pombe, human and 
mouse. The invention also provides a process of prepn. of prenyl 
diphosphate synthase by expressing in E. coli. Tne recombinant prenyl 
diphosphate synthase can be used for biosynthesis of coenzymes such as Q9 
and Q10. 

L4 ANSWER 2 OF 2 BIOTECHDS COPYRIGHT 2004 THOMSON DERWENT/ISI on STN 
AB DNA having a base sequence SEQ ID No:l, having a base sequence derived 
from a sequence from SEQ by deletion of bases and encoding a protein 
having ***decaprenyl*** - ***di phosphate*** - ***synthase*** 
(DDS) activity or being hybridizable with DNA with a SEQ ID NO:l is 
claimed. Also claimed are: a protein with an amino acid protein sequence 
SEQ ID No:2 by deletion, insertion and substitution of 1 or more amino 
acids and having DDS activity; DNA encoding the above protein; vector 
(plasmid pNTSai) containing the above DNA; a host microorganism 
(Escherichia coli DH5-alpha FERM BP-6844) transformed with the above DNA 
and; a process for preparing coenzyme-QlO using the above microorganism. 
The above can be used to produce high yields of coenzyme-QlO. (32pp) 
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(FILE 1 HOME ' ENTERED AT 19:08:58 ON 05 JAN 2004) 

FILE 1 MEDLINE, SCISEARCH, LIFESCI, BIOTECHDS, BIOSIS, EMBASE, HCAPLUS, 
NTIS, ESBIOBASE, BIOTECHNO , WPIDS 1 ENTERED AT 19:09:11 ON 05 3 AN 2004 

LI 87 S DECAPRENYL DIPHOSPHATE (3A) (SYNTHASE OR SYNTHATASE) 

L2 3 S Ll AND SAITOELLA 

L3 2 DUP REM L2 (1 DUPLICATE REMOVED) 

=> log h 

COST IN U.S. DOLLARS SINCE FILE TOTAL 

ENTRY SESSION 

FULL ESTIMATED COST 22.11 22.32 



DISCOUNT AMOUNTS (FOR QUALIFYING ACCOUNTS) SINCE FILE TOTAL 

ENTRY SESSION 

CA SUBSCRIBER PRICE -0.65 -0.65 



SESSION WILL BE HELD FOR 60 MINUTES 
STN INTERNATIONAL SESSION SUSPENDED AT 19:12:55 ON 05 JAN 2004 



